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S U M M A R Y
Miliary tuberculosis refers to the clinical disease resulting from the hematogenous dissemination of
Mycobacterium tuberculosis. A tuberculous aneurysm of the aorta is exceedingly rare. Contiguous
tuberculosis in the form of lymphadenitis is generally responsible for the aortic involvement. We report a
case of tuberculous mycotic aneurysm in patient with miliary disease, not affected by a cellular
immunodeﬁciency and with no other common risk factor for infection. He received anti-tubercular
therapy and endovascular stenting before the identiﬁcation of Mycobacterium tuberculosis in lung, lymph
nodes, and gastric lavage. The clinician should be aware that a mycotic abdominal aortic aneurysm could
be caused by M. tuberculosis, even if microbiological conﬁrmation is lacking or is negative, especially if a
contiguous focus of tubercular infection is detected.
 2013 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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Miliary tuberculosis is a potentially fatal form of tuberculosis
(TB) caused by the widespread dissemination of Mycobacterium
tuberculosis bacilli. Extrapulmonary sites of infection commonly
include lymph nodes, pleura, and osteoarticular areas; involve-
ment of the aorta is rare, especially in non-immunocompromised
patients. Although mycotic aneurysms were ﬁrst described on
autopsy of patients with infective endocarditis (Osler in 1885,
Stengel in 1923), the ﬁrst case of tuberculous mycotic aneurysm of
the aorta was not reported until 1895. A review of cases of
mycobacterial aneurysm of the aorta found only 41 cases between
1945 and 1999.1 HIV infection has been identiﬁed as a possible risk
factor.2 Mortality exceeds 40% as a result of shock due to sepsis or
aneurysm rupture. No patients were known to have survived a
tubercular aortic aneurysm (TBAA) until the combined technolo-
gies of modern imaging, anti-TB therapy, and vascular grafts
became available. TBAA is diagnosed on the basis of clinical data
and vascular imaging, and the infection must be conﬁrmed by
cultures. In the elderly, or patients at high risk for open surgery, a
deﬁnitive diagnosis of TBAA is often challenging. Furthermore,
testing for drug sensitivity, which is essential for effective, tailored
treatment, is precluded due to the lack of cultured mycobacteria.* Corresponding author.
E-mail address: ﬁlippome@libero.it (F. Mearelli).
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In January 2011, a 69-year-old Caucasian man was admitted
with a 3-week history of abdominal pain in the midline and both
lower quadrants, early satiety, and weight loss. He had a past
history of cerebral hemorrhage with right upper and lower limb
residual hemiplegia. He took no medication. He had been admitted
to hospital in November 2010 for a left-sided community-acquired
pneumonia, which was treated with amoxicillin and clarithromy-
cin for 2 weeks. He did not complain of cough or chest pain.
On clinical examination our patient was cachectic and feverish.
He had a large tender axillary and cervical lymphadenopathy.
There were decreased breath sounds over the left lung. The
abdomen was normal with no abdominal bruits. Peripheral pulses
were present. Blood tests showed normochromic normocytic
anemia (hemoglobin 10.8 g/dl) with normal leukocyte and platelet
counts. The concentration of C-reactive protein (199 mg/dl) and
the erythrocyte sedimentation rate (120 mm/h) were high.
Polyclonal hypergammaglobulinemia was detected. Urinalysis
showed microscopic hematuria with negative bacterial cultures.
Cultures of the blood and tests for antibodies to HIV, hepatitis
viruses B and C, herpesvirus, cytomegalovirus, Brucella, syphilis,
and Toxoplasma were negative. Whole-blood interferon-gamma
testing was positive. Chest radiography conﬁrmed a left-sided non-
resolving lung consolidation with pleural effusion.
It was decided to start the patient on intravenous levoﬂoxacin
and teicoplanin. An upper endoscopy ruled out malignancy; a
gastric aspirate, an ultrasound-guided ﬁne-needle aspiration of theses. Published by Elsevier Ltd. All rights reserved.
Figure 1. Chest CT of both lungs showing multiple small nodules (arrow) with sharp
edges and random distribution, peripheral reticulation (arrowhead), left pleural
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lavage (BAL) were performed. A computed tomography (CT) scan of
the chest and abdomen showed tiny, widespread, and discrete
pulmonary opacities, organized left-sided pleural effusion, and
mediastinal lymphadenopathies. There was also a saccular
abdominal aortic aneurysm (41  38  49 mm) with arterial wall
enhancement and peri-aortic fat stranding; the para-aortic lymph
nodes were enlarged and enhanced (Figures 1 and 2). Gastric
aspirate, urine, BAL, and lymphatic specimens were negative for
acid-fast bacilli.
Since miliary tuberculosis was strongly suspected and the CT
scan showed features of mycotic aneurysm in a patient with
serious comorbidities that precluded open surgical repair, the
vascular surgeon and radiologist promptly positioned an endo-
vascular stent graft. It was not possible to take a tissue sample of
the aneurysm wall. Blood cultures for mycobacteria were negative.
Antibiotics were continued for 6 weeks concomitantly with a four-
drug regimen (rifampin, isoniazid, pyrazinamide, and ethambutol).
Ten days after admission (2 days after surgery), nucleic acid
ampliﬁcation testing was positive in the gastric aspirate, BAL, and
lymphatic specimen, conﬁrming the suspected mycobacteriosis.effusion, and mediastinal lymphadenopathy with hypodense center.
Figure 2. Abdominal CT showing the abdominal aortic aneurysm (arrow) with signiﬁcant parietal enhancement, anterior eccentric thrombus with small ulceration, suffusion
of peri-aortic adipose tissue, and some enlarged lymph nodes (arrowheads) with hypodense center.
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was resolved. One month after surgery the patient suffered a
cardiac arrest and could not be resuscitated.
3. Discussion
An aortic aneurysm secondary to TB is a rare event.
Mycobacteria may reach the aorta wall in three ways: (1) by
direct inoculation, (2) by seeding of an existing injury of the arterial
wall, and (3) from a contiguous focus.1 In the majority of patients, a
contiguous focus of TB is described.
In recent times, the most common location of a tubercular
aneurysm has been the thoracic aorta (due to the anatomical
proximity to the lung and mediastinum), usually occurring as a
solitary lesion.3 The size of the aneurysm has no inﬂuence on the
risk of rupture, as destruction of the wall may occur with
unpredictable rapidity.4
Almost all the reported cases of TBAA are symptomatic: the
most frequent clinical presentations are persistent abdominal back
pain, hypovolemic shock, and an expanding pulsatile para-aortic
mass. CT ﬁndings suggestive of mycotic aneurysm include:
saccular shape, rim enhancement, disruption of mural calcium,
peri-aortic ﬂuid or gas, rapid expansion on serial imaging, and soft
tissue inﬂammation. Blood cultures and tissue cultures of the
resected aneurysm might be negative despite the infective origin of
the aneurysm.
If TB has previously been diagnosed, the CT features of mycotic
aneurysm strongly suggest a mycobacterial origin, especially if one
of the clinical indications is present.1 In our patient with miliary
disease, the way that the symptomatic aneurysm appeared on the
CT scan and the presence of abdominal tubercular lymphadenop-
athy made TBAA likely. The conventional treatment of TBAA is anti-
TB drugs combined with surgery.5 The optimal duration of medical
therapy has yet to be deﬁned: patients who are culture-positive
should receive a four-drug regimen (rifampin, isoniazid, pyrazi-
namide, and ethambutol) for 2 months, followed by rifampin andisoniazid for 4 months. Patients who are culture-negative or have
already been receiving anti-TB treatment at the time of hospital
admission should receive rifampin and isoniazid for 4 months.5
Open surgical repair allows extensive excision and debride-
ment of the infected ﬁeld but is unsuitable for patients at high risk
of complications during surgery. We emphasize that in these
patients, tissue sampling of the arterial wall is not always feasible,
hence microbiological conﬁrmation can only be made from the
contiguous focus of infection. Endovascular stent graft placement
may be a bridge to deﬁnitive therapy or palliative treatment. Data
regarding endovascular grafting of TBAA in patients with miliary
disease are scarce; the short-term effectiveness of this approach is
encouraging, but long-term results are unknown.6
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